We propose to investigate the decay pattern of energetically low-lying electric dipole strength in the semi-magic nucleus 140 Ce using the γ-γ coincidence method. This experiment will for the first time shed light on the decay behavior of the so-called Pygmy Dipole Resonance (PDR) by measuring the branchings of the single excitations in the PDR to the first excited states in 140 Ce. In recent years the PDR has been studied systematically in real-photon scattering experiments in order to determine its bulk properties. In addition, few nuclei (such as 140 Ce) have been studied using a new experimental approach of (α, α γ) coincidence experiments to investigate the structure of the PDR in more detail. The results have revealed a surprising splitting of the PDR into two parts which is an important (and challenging) observable in comparison to modern microscopic model calculations. This shows that additional experimental information beside the photoabsorption cross section is mandatory in order to learn more about the nature of the PDR.
The decay pattern of the excitations contributing to the PDR represents exactly such a new experimental observable. Up to now, the experiments on the PDR are not sensitive enough to directly observe other decay paths than the one to the ground state. However, experiments performed at HIγS clearly show that these decays have to exist and in the higher energy region even significantly contribute. The newly proposed γ-γ coincidence setup provides the needed sensitivity and will allow to investigate the branching transition of J = 1 states in great detail. We choose the semi-magic nucleus 140 Ce as the first candidate to measure the decay behavior of the PDR, since this will allow the combination with the results from the (α, α γ) experiments. This experiment will be part of the PhD thesis of B. Löher who will also significantly contribute to the implementation and commissioning of the new proposed γ-γ coincidence setup.
